Adequate postoperative analgesia after hallux valgus (HV) correction surgery improves early mobilization and decreases hospital stay. Peripheral nerve block and periincisional local anesthetic (LA) infiltration are both widely used for pain management in orthopedic surgeries. The aim of this study was to compare the analgesic effects between the ankle block and peri-incisional infiltration technique in patients undergoing HV correction surgery. Ninety patients scheduled for hallux valgus correction surgery were randomly allocated into three groups. In group N, patients were pretreated with tibial and peroneal nerve blocks with 8-10 mL of 0.25% bupivacaine before surgery. In group P, patients received the same LA for peri-incisional infiltration preoperatively. In group C, patients underwent surgery without regional analgesic pretreatment.
Adequate postoperative analgesia after hallux valgus (HV) correction surgery improves early mobilization and decreases hospital stay. Peripheral nerve block and periincisional local anesthetic (LA) infiltration are both widely used for pain management in orthopedic surgeries. The aim of this study was to compare the analgesic effects between the ankle block and peri-incisional infiltration technique in patients undergoing HV correction surgery. Ninety patients scheduled for hallux valgus correction surgery were randomly allocated into three groups. In group N, patients were pretreated with tibial and peroneal nerve blocks with 8-10 mL of 0.25% bupivacaine before surgery. In group P, patients received the same LA for peri-incisional infiltration preoperatively. In group C, patients underwent surgery without regional analgesic pretreatment.
All patients had intravenous fentanyl patient control analgesia as part of multimodal postoperative pain management. Fentanyl consumption, rest and moving pain scale, and adverse effects were evaluated at postoperative 6 h (Poh6), Poh12, Poh 24, and Poh36, respectively. Patients receiving bilateral feet surgeries were excluded in this study. Seventy-five patients were enrolled into final analysis. The patients in group N expressed lower resting and moving pain scores at Poh6, but the pain scores turned similarly among the three groups following Poh12 and then. The total fentanyl consumption was significantly less in group N than in group P. The postoperative activities and mood disturbance were not significantly different between groups after Poh12 and then. We conclude that ankle block is better than peri-incisional LA infiltration in HV correction surgery in pain relief and fentanyl consumption. Inhalational anesthesia with sevoflurane was maintained with mean arterial pressure > 60 mmHg.
| Grouping
All patients received postoperative intravenous fentanyl patient control analgesia (PCA, loading dose: 1 mcg/kg, bolus: 0.33mcg/kg, lockout time interval: 5 min, and 4 h limit: 4mcg/kg) and oral acetaminophen 500 mg thrice per day (TID) and oral diclofenac 25 mg TID to alleviate postoperative pain. In group C (n = 30), patients did not receive regional analgesic intervention. In group N (n = 30), patients received ankle blockade with 8-10 mL of bupivacaine (0.25%) diluted by normal saline preoperatively. In group P (n = 30), 8-10 mL of bupivacaine (0.25%) was subcutaneously peri-incisional administrated preoperatively.
| Techniques of ultrasound guided nerve blocks
Patients who were categorized into group N received tibial nerve block using in-plane ultrasound guidance. A high-frequency linear array probe (15-6 MHz/HFL50, Fujifilm SonoSite Inc., Bothell, WA, USA) was applied in a transverse plane posterior but slightly superior to the medial malleolus. The oval form tibial nerve was found posterior-lateral to the posterior tibial artery. A black halo (doughnut effect) presented following administration of bupivacaine 0.25% 4-6 mL with a small needle (25G, 0.5 mm × 38 mm, BD Precision Glide Needle, Singapore). The deep peroneal nerve and superficial peroneal nerves were anesthetized with 2 mL of 0.25% bupivacaine separately by using the same probe under in-plane guidance.
| Techniques of peri-incisional subcutaneously local anesthetic infiltration
Patients who were categorized into group P received local anesthetic infiltration around the skin incision site. A mimic incisional skin line was made with a painted pen by an Orthopedic specialist and then bupivacaine 0.25% 8-10 mL injection was given from the proximal and distal end of the line in a fanwise manner on either sides. Bupivacaine solution was placed subcutaneously with a 25G needle. Aspiration each time before injection prevented intravascular injection and the dose was considered adequately as a round weal around the mimic incisional line appeared.
| Surgical procedures
The patients were placed in the supine position with a thigh tourniquet. An incision was made along the first metatarsal neckline. A double step-cut osteotomy through the neck of the first metatarsal removed a lateral piece of cortex. To correct the big toe pronation, lateral spike was purposely inclined to supinate the distal fragment.
The distal fragment was laterally displaced and slightly plantarward performed. An elastic bandage was used as a postoperative dressing to hold the big toe in the desired alignment. All of these surgeries were performed by the same team of orthopedic surgeons, including three experienced orthopedic specialists.
| Postoperative care
Following surgery, patients were administered an intravenous PCA in the recovery room. One well-trained registered nurse who was not aware of the study assessed the patients' resting pain, moving pain (ankle dorsiflexion and plantar flexion), daily activities, and side effects by using a numeric rating scale (NRS, from 0 to10) and evaluated at each time point of postoperative 6 h (Poh6), 12 h (Poh12), 24 h (Poh24), and 36 h (Poh36), respectively. By using the NRS, the score "0 00 is representative "no pain", and the score "10 00 means "the worst pain imaginable". The disturbance of sleep quality and mood changes were also assessed on the coming morning with NRS, which rated from 0 to 10, while the 0 means "the pain totally not disturbed the sleep quality and not changed the mood status" , and 10 means "the sleep quality and mood status was completely affected by the pain". The severities of side effects including itching, nausea, and vomiting were categorized into four grades by NRS as none (0), mild (1-3), moderate (4-6), and severe (7-10). Patients were allowed to intake oral medications after being able to tolerate drinking water. Side effects or adverse events were recorded at the same time interval of pain assessment.
| Statistical analysis
In this study, according to the initial pain NRS between the group N and group C, the expected difference of mean resting pain NRS between groups was 2.0 and the common within-group SD was 2.0.
At least 23 patients were needed in each group with set power of 0.8 and significant level of 0.05. We enrolled 30 patients in each group to allow for unexpected patient withdrawal and attrition. Group differences in fentanyl consumptions at each time interval were compared by ANOVA followed by Scheffe test of multiple post hoc analyses.
Numerical variables are given as mean ± SD. For other quantitative variables, statistical differences were analyzed using ANOVA, and categorical data were analyzed using the χ 2 test. SPSS 17.0 software (SPSS Inc., Chicago, IL) was used for all statistical analyses. A P-value <0.05 was considered statistically significant.
| RESULTS
Patient characteristics were comparable among the three groups (Table 1) . Four patients in group C were excluded from the study with two receiving left-and right-side HV correction surgeries and two failed PCA recording. Six patients in group P were excluded for receiv- Regarding the intensity of postoperative rest and moving pain (Figure 3 ), group N patients expressed lower pain scores at POR and at Poh6 either compared with group P or group C; however, the pain scores presented as a similar trend among the three groups at time intervals of Poh12, Poh24, and Poh36. As shown in Table 2 , activities and mood changes were disturbed in the initial postoperative 6 h between group N and group C (activities, P < 0.001; mood, P = 0.02).
Disturbed activities but no mood changes were revealed between group P and group C at the same initial 6 h (P < 0.001). These postoperative behaviors did not show significant difference among groups later, and no matter what skills were used to attenuate postoperative pain; quality of sleep was not disturbed in this study.
One patient in group P and one in group N suffered from mild itching events at Poh12 and Poh36, respectively. There is no significant difference on itching severity among groups. No patient suffered from severe vomiting but 2 of 26 patients in group C with moderate vomiting at Poh6 time interval. The vomiting events occurred mainly at time interval of Poh6 with three in group C, one in group P, and four in group N and time interval of Poh12 with five in group C, three in group P, and four in group N, respectively. There is no statistical significance on severity of vomiting among groups. No patient suffered from severe nausea but 2 of 26 patients in group C and 1 of 24 in group P with moderate nausea at Poh6 time interval. The mild nausea sense occurred mainly at time interval of Poh6 with four in group C, two in group P, and six in group N and time interval of Poh12 with four in group C, three in group P, and five in group N, respectively. There is no statistical significance on severity of nausea sense among groups.
| DISCUSSION
To use either peri-incisional LA infiltration (group P) or ultrasoundguided ankle blockade (group N) prior to surgery is a better option than simply using intravenous PCA (group C) for postoperative pain management. Our primary outcome showed that pretreatment with peripheral nerve blockade was superior to pretreatment with periincisional LA infiltration on significant low-pain intensity and low-impact Multimodal pain management focuses on the combination of several analgesic agents and techniques to modulate pain at both central and peripheral sites, thereby enhancing analgesia and lessening opioid use and opioid-related adverse effects. 8, 9 However, peripheral nerve blockade has been to play the major role in postoperative multimodal pain regimens. 10, 11 The conventional nerve block techniques for forefoot surgery are popliteal sciatic nerve block 12 or ankle nerve blocks. 13 The technique of popliteal sciatic nerve block has better analgesic effect than subcutaneous infiltration in foot surgery, 14 but In this study, tibial nerve and deep peroneal nerve were blocked under ultrasound guidance to prevent improper intraneural injections, and the superficial peroneal nerve blockade was undertaken using ultrasound to assist LA administration in subcutaneous tissue; therefore, no patient suffered from nerve injury-associated symptoms such as numbness, dysesthesia or allodynia along nerve distributions. Furthermore, patients undergoing HV correction surgery using ankle blockade obtained better analgesic effect than using LA infiltration although the infiltrative technique is widely used for postoperative pain relief. 6 In HV correction surgery however, surgeons may be bothered by the edema of soft tissues around the surgical site after preoperative peri-incisional LA infiltration that might disturb recognition of anatomic structures. In addition, peri-incisional LA infiltration alone showed less analgesic effect than combined ankle nerve blocks with LA infiltration 16 due to peri-incisional LA infiltration not being able to anesthetize the medial first metatarsal bone that is innervated by deep peroneal and medial plantar nerves. It elucidates that the lesser analgesic effect of LA administration as compared with ankle blocking in this study might be due to the lack of blockade of the deep layer nerve distributions on periosteum.
The tibial nerve innervates the volar aspect of foot, and there are many sites capable of blocking it. It can be blocked by using a classic or sustentaculum tali approach via injection of LA below the medial malleolus 17 or just anatomically posterior to the medial malleolus parallel to posterior tibial artery. 16, 18 However, via using ultrasound guidance to assist peripheral nerve blockade, the technique became more successful than traditional landmark or nerve stimulation 19 and the block needle is able to penetrate the flexor hallucis longus muscle above the tip of medial malleolus without palpation of artery pulsation. 20 However, one patient did not obtain complete pain relief soon after the end of surgery. The sensory distribution of the saphenous nerve overlapping the incisional area might be the causation. 21, 22 There are some limitations in this study. 
| CONCLUSIONS
Pretreatment of peripheral nerve blocks provided better postoperative resting and moving analgesia for at least 6 h than did periincisional local anesthetics infiltration in HV correction surgery and decreases postoperative opioid dose consumptions all through the study period. In addition, using either peri-incisional LA infiltration or ultrasound-guided ankle blockade prior to surgery is a better option than simply using intravenous PCA for postoperative pain management.
T A B L E 2 Postoperative pain disturbed patients' activities, sleep, and mood Each item was measured by Numerical Rating Scale (NRS, 0 to 10). Poh, postoperative hours. All values are presented as mean ± SD. *P < 0.05, ***P < 0.001.
